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7KH &VKDSH EHDP ZDV XVHG WR LQYHVWLJDWH WKH EHQHILW RI XVLQJ WKLV VSDWLDO HQHUJ\ GLVWULEXWLRQ WR GLVSHUVH
DFFXPXODWHG KHDW LQ WKH FHQWUH RI WKH ULQJ UHPRYLQJ WKH OLNHOLKRRG RI XQGHVLUDEOH LQWHUPHWDOOLF FRPSRXQGV DQG
R[LGDWLRQDQGWRDOORZDQ\HQWUDSSHGJDVWRHVFDSH
7KHODVHUSURFHVVLQJKHDGZDVPRXQWHGYHUWLFDOO\RQDWKUHHD[LV$HURWHFKJDQWU\7KHIRFXVLQJOHQVRIWKHRSWLFV
ZDV SURWHFWHG IURP GDPDJH E\ IXPH DQG VSDWWHU XVLQJ D FURVVMHW DLUNQLIH DQG D VHPLFRQVXPDEOH LQIUDUHG
WUDQVSDUHQWFRYHUVOLGHEHWZHHQWKHORZHUVXUIDFHRIWKHIRFXVLQJOHQVDQGWKHZRUNSLHFH$OOZHOGLQJWULDOVZHUH
SHUIRUPHGDXWRJHQRXVO\ LQ WKHIODW 3$SRVLWLRQ$UJRQVKLHOGLQJJDVZDVVXSSOLHG WR WKHZHOGDUHDXVLQJPP
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XQUHSRUWHG H[SHULPHQWDO UHVXOWV QLFNHO SODWLQJZDV IRXQGXVHIXO WR LPSURYH ODVHU DEVRUSWLRQ DQGZHWWLQJGXULQJ






3.1. Beam profile characterisation 
)LJ  VKRZV WKH ULQJ VKDSH LQWHQVLW\ GLVWULEXWLRQ SURGXFHG E\ SDVVLQJ WKH FROOLPDWHGPXOWLPRGH ODVHU EHDP
WKURXJKWKH'2(DQGWKHQDIRFXVLQJOHQV6LPLODUO\D&VKDSHGLQWHQVLW\GLVWULEXWLRQLVSUHVHQWHGLQ)LJZKLFK
VKRZV D GLVFRQWLQXHG ULQJ RI q %RWK EHDP SURILOHV SURGXFHG FRQVLVWHQW HQHUJ\ LQWHQVLW\ IRU DW OHDVW PP
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 5LQJVKDSHLQWHQVLW\GLVWULEXWLRQ E %HDPLQWHQVLWLHVLQ'
)LJ5LQJVKDSHEHDPLQWHQVLWLHVWDNHQXVLQJD3URPHWHFEHDPSURILOHU
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3.2. Power measurements 
7KH ODVHU SRZHUZDVPHDVXUHGZLWK DQGZLWKRXW D'2(2Q DYHUDJH WKH$5 DQWLUHIOHFWLYH FRDWLQJ FRDWHG
'2(KDVDQHIILFLHQF\RILH DEVRUEVaRI WKH LQFLGHQW ODVHUEHDPHQHUJ\ ,QSURGXFWLRQZKHUH WKH
ODVHULVVZLWFKHGRQIRUDQH[WHQGHGSHULRGRIWLPHDFWLYHFRROLQJWRWKH'2(KRXVLQJLVUHFRPPHQGHGWRSUHYHQW
RYHUKHDWLQJ
3.3. Laser welding results – ring shape 





6XFFHVVIXORYHUODS MRLQWVXVLQJD ULQJ VKDSHEHDPZHUHDFKLHYHGZKHQDEHDPRQWLPHRI DW OHDVWPVZDV
XVHG)LJVKRZVWKHZHOGHGWRSVXUIDFHRIDVDPSOHSURGXFHGXVLQJDODVHUSRZHURIN:DQGDEHDPRQWLPHRI
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3.4. Laser welding results – C-shape 
7KHVDPHSURFHVVSDUDPHWHUVXVHG LQ WKH ULQJVKDSHZHOGZHUH WUDQVIHUUHG WRZHOGVSURGXFHGXVLQJD&VKDSH
EHDP$KLJKHUEHDPRQWLPHRIPVZDV UHTXLUHG WRVXFFHVVIXOO\SURGXFHDQRYHUODS MRLQW$GGLWLRQDOHQHUJ\
ZDV UHTXLUHG OLNHO\ GXH WR WKH KHDW SDUWLDOO\ GLVSHUVLQJ WKURXJK WKH RSHQLQJ LQVWHDG RI DFFXPXODWHG LQVLGH WKH

















3.5. Comparison to thermodynamic model 
$VGLVFXVVHGSUHYLRXVO\ 6XQGTYLVWZKHQ WKHGLIIUDFWLYHEHDPVL]H LV VPDOOHU dPPGLDPHWHU WKH














PRGHO LW LV OLNHO\ WR IRUP JDV SRUHV LQVLGH WKH FLUFXPIHUHQFH DQG WKH KLJK KHDW FRQFHQWUDWLRQ DW WKH FHQWUHPD\
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